refer to the individuals who are ostracized and who ostracize, respectively). In a representative survey of over 2,000 Americans, 67% admitted to using "the silent treatment," a punitive form of ostracism, on a loved one, whereas 75% indicated that they had been a target of the silent treatment by a loved one (Faulkner, Williams, Sherman, & Williams, 1997) . Elderly citizens' reports of feeling ignored by society, colleagues, and family members are positively correlated with lower life satisfaction (Madey & Williams, 1999) . Among the ill, there are semantic and metaphorical links between ostracism--sometimes called "social death" (Sudnow, 1967 )~and biological death. Sweeting and Gilhooly (1992) reported that loved ones and health care professionals had been observed to cease interacting socially with dying persons, often discussing postmortem tasks and responsibilities with others in the dying person's presence, as if they were not there.
Research on Ostracism
Its prevalence across time, cultures, and species has led to an increased interest in ostracism. In a special edition of Ethology and Sociobiology, anthropologists, sociologists, biologists, physiologists, ethologists, zoologists, and legal experts examined ostracism (see Gruter & Masters, 1986) . Ostracism was viewed as evolutionarily functional for the sources (it kept the group cohesive and made it more likely to survive) but devastating to the targets (who usually died or were forced to join other groups).
Social psychologists have also increased their interest in the nature, causes, and consequences of ostracism. In fact, the basis of many phenomena in social psychology resides in the assumption that individuals fear exclusion, rejection, and being ignored. Because of this fear, individuals conform, comply, obey, ingratiate, improve their appearance, and manage their impressions to others in order to be included and feel like they belong (Baumeister & Leary, 1995) . Whereas early studies examined the effects of being completely physically isolated from other people (e.g., Schachter, 1959) , subsequent studies focused on what we call social ostracism, being ignored and excluded in the presence of others.
Research on social ostracism has shown that it causes a host of psychologically aversive reactions in targets of ostracism. These reactions include reports of depressed mood, loneliness, anxiety, frustration, invisibility, and helplessness (Geller, Goodstein, Silver, & Sternberg, 1974; Leary, 1990; Pepitone & Wilpizeski, 1960; Sommer, Williams, Ciarocco, & Baumeister, in press; Williams & Sommer, 1997; Williams & Zadro, in press ). The aversive impact of social ostracism has been shown to increase when targets attribute the ostracism to their own personal shortcomings (Dittes & Kelley, 1956; Nezlek, Kowalski, Leary, Blevins, & Holgate, 1997; Pepitone & Wilpizeski, 1960) or when the ostracism is done more blatantly than subtly (Snoek, 1962) . Being ignored or rejected produced negative self-evaluations even when individuals merely imagined (Craighead, Kimball, & Rehak, 1979; Samolis, 1994) or role-played being ostracized (Williams, Bernieri, Faulkner, Gada-Jain, & Grahe 2000; Zadro & Williams, 1998) . Targets of social ostracism usually feel less positively about the sources who ostracized them (Geller et al., 1974; Pepitone & Wilpizeski, 1960) , but when the opportunity is presented, they often try to get back into the good graces of the sources (Snoek, 1962; Williams & Sommer, 1997) . Williams (1997; Williams & Zadro, in press) recently developed a model that attempts to unify the many conceptualizations of ostracism, to provide predictions of consequences of ostracism based on its impact on four fundamental needs. Prior to the development of this model, researchers used the term ostracism to refer to everything from derogatory humor (Alexander, 1986) to capital punishment (Mahdi, 1986) . Although there may be a common thread to these widely divergent phenomena, the model restricts the definition of ostracism to acts of being excluded and/or ignored, subjectively defined from either the sources' or targets' perspective. In the present article, we will focus on the predictions related to the targets' perception of being ostracized.
Whereas the definition is more restrictive than formerly used ones, the model recognizes the diversity of forms of ostracism, which can range from exile to averted eye contact. It can be perceived when unintended, attributed to mundane explanations (as might occur when one is not acknowledged in an elevator) or to reasons that are more strategic and punitive. Unintentional ostracism may be perceived to be relatively meaningless (e.g., "the other person did not hear me") or extremely self-relevant (e.g., "the other person thinks so little of me as to not notice my existence"). Because of the many ways to interpret such acts, we believe ostracism is rather unique in terms of its inherent ambiguity. Questions like, "Is it happening or not?" and "If it is, why is it happening?" may be more common with ostracism than with other forms of interpersonally aversive behaviors. Because silence usually accompanies being ignored, these questions are left unanswered. Ambiguity by itself has been shown to be aversive (Edwards, 1998; Grieve & Hogg, in press; Lieberman, Cathro, Nichol, & Watson, 1997) , but when linked to ostracism, it can lead to damaging introspections and attributions. When attributions for ostracism can reflect plausibly on the self, it can be even more aversive, because it has the potential to threaten fundamental needs.
The core of the model is the proposition that ostracism, compared with other aversive interpersonal behaviors, uniquely and quickly threatens four fundamental needs: belonging, self-esteem, control, and meaningful existence. There is an abundance of research and theory that supports the importance of each of these needs for human motivation, efficacy, and survival. Humans need and seek to increase their sense of belonging (Baumeister & Leafy, 1995) , self-esteem (Steele, 1988; Tesser, 1988) , control (e.g., Burger, 1992; Peterson & Seligman, 1984; Seligman, 1975) , and meaningful existence (Greenberg, Pyszczynski, & Solomon, 1986; G-reenberg et al., 1990; Greenberg et al., 1992) .
Ostracism deprives targets of their sense of belonging, because all signs of bondedness are severed. Ostracism is not simply disagreeing with targets or pointing out their shortcomings--it is an active denial of being connected with the target. Furthermore, because ostracism is associated with punishment, it carries with it the implicit accusation that the target has done something wrong. Implicit negative feedback, perhaps especially when it is not linked to any specific behavior, should threaten targets' sense of selfesteem. Ostracism threatens targets' perceived control over the interaction with the source(s). Although exchanging verbal accusations or punches with sources is unpleasant, they can still provide the target with a sense of control or influence over the interaction. A sense of control is lost when targets are unable to elicit any reactions from sources. Finally, ostracism, perhaps more than any other form of aversive control, is a poignant metaphor for what life would be like if the target did not exist. Indeed, as discussed earlier, ostracism is often referred to as social death. Like other forms of mortality salience, ostracism should threaten people's sense of meaningful existence and remind them of the fragility of their lives.
As a result of these threatened needs, targets of ostracism are hypothesized to react initially with psychological discomfort, including negative mood, anxiety, physiological arousal, and hurt feelings. Williams's (1997) model proposes that, to defend against this psychological discomfort, individuals will cope by attempting to regain or refortify their lost or threatened needs. They will do this cognitively, emotionally, or behaviorally. For example, threats to belonging can be refortified by selectively remembering group information (Gardner, Pickett, & Brewer, 2000) , reminding oneself of groups to which one belongs, intensifying the love one has for others, or conforming to group norms (Baumeister & Leary, 1995) .
Whereas prior research has focused on the impact of physical and social ostracism, we believe that perceptions of exclusion and ignoring can also occur in virtual reality. To test this idea, unknown and unseen others ostracized individuals in cyberspace. We call this form of ostracism cyberostracism, by which we mean any intended or perceived ostracism in communication modes other than face-to-face. This includes, but is not limited to, failing to receive a reply in the mail, a phone call, or in the present case, being ignored over the Internet. Cyberostracism may be more or less frustrating and debilitating than social or physical ostracism. It has the potential to be more ambiguous (e.g., what appears to be ostracism may be intended or it may reflect a technological problem) and it lacks useful cues usually available to targets in faceto-face interactions that might help clarify the situation. On the other hand, the ambiguity might offer the target a nonthreatening excuse for being ignored (e.g., a technological difficulty), and the paucity of cues may allow the target enough anonymity and distance to deflect any possible effects of being ignored. Accordingly, in Experiment 1, we hypothesize that targets of cyberostracism will report lower levels of belonging, self-esteem, control, and meaningful existence. As a consequence, they will report psychological discomfort. In Experiment 2, we hypothesize that when targets of cyberostracism have the opportunity to cope with their psychological discomfort, they will be more likely to conform to others as a means to refortify their sense of belonging.
Experiment 1
The first goal of Experiment 1 was to test a new paradigm for studying ostracism, specifically cyberostracism. Previous laboratory research (Williams & Sommer, 1997) indicated that in a relatively short and seemingly innocuous face-to-face triadic balltoss interaction, participants who were not thrown the ball readily perceived being excluded and felt bad compared with participants who were included. In this experiment, we went a step further. Our participants would take part in a virtual tossing game, in which they were only led to believe that they were "tossing" an object in cyberspace with two other people whom they did not see or know anything about. Would these individuals also feel ostracized when the object was not tossed to them? By manipulating levels of inclusion and ostracism, we examined whether participants perceived the differential levels and if they would report any negative psychological reactions to ostracism.
Secondly, we wanted to examine the impact of varying quantities of ostracism on the participant. Although partial ostracism may produce doubts and frustration, it could also be misperceived and dismissed. Complete ostracism, however, should leave participants with no plausible interpretation other than that they are being excluded. Another reason for varying quantity of ostracism is that it allows us to eliminate an alternative explanation. Being a target of ostracism may be unpleasant simply because the individual feels conspicuous or self-aware (Carver & Scheier, 1981) . Being included as an equal partner in a triadic tossing game would not make the participant feel conspicuous. Therefore, we added an overinclusion condition in which participants should feel conspicuous and self-aware but not ignored or excluded. We felt that being the object of inattention was not the same as being the object of attention, so we hypothesized that overinclusion would not be aversive, whereas ostracism would be. Our general prediction for quantity of ostracism was that greater amounts of ostracism would lead to stronger aversive reactions.
Third, we measured participants' responses to a trait self-esteem scale. Research on rejection sensitivity of people low in selfesteem led us to test whether, compared with those higher in self-esteem, low self-esteem individuals would experience greater negative impact to ostracism relative to inclusion. For instance, Schneider and Turkat (1975) reported that low self-esteem individuals were more dependent on the evaluations of others in determining their sense of self-worth. Baldwin and Sinclair (1996) found that low self-esteem individuals held negative cognitive schemata that predisposed them to interpret socially ambiguous responses as rejection. Finally, Nezlek et al. (1997) found that individuals who had either scored low on trait self-esteem or high in depression tended to feel less accepted when they believed they were personally rejected by others in the group but more accepted when they were personally included by the group. For these reasons, we examined whether this pattern would emerge for ostracism as well. Thus, we predicted that there would be a main effect for self-esteem, such that lower levels of self-esteem would lead to higher levels of aversive impact, but we also were looking to see if self-esteem would interact with quantity of ostracism. If lower self-esteem predisposes individuals to perceive negative feedback, then they should be more likely to perceive and react negatively, even with partial ostracism.
Finally, based on our theoretical model, we expected that the effect of ostracism on self-reported psychological discomfort would be mediated by the degree to which the four needs were threatened. Therefore, we propose to conduct mediational analyses to test this prediction.
Method
Participants. Initially, 1,720 individuals accessed the web site (described below), but 234 logged off early and were eliminated from the analyses, leaving a total of 1,486 participants. These participants accessed the site through various avenues. About half were undergraduate students from various universities, whereas others were recruited though listservs, newsgroups, or links on relevant web sites. There were more females (64%, n = 941) than males (36%, n = 545) and they came from 62 different countries, with the majority from the United States (n = 1,008), followed by Canada (n = 126), Australia (n = 67), and others (n = 285). Partici- pants from the age ranges of 13 to 18 years (26%, n = 380), 19 to 25 years (37%, n = 542), and 26 to 55 years (36%, n = 531) were most prevalent. Forty percent (n = 590) of the participants indicated that they had 2 to 3 years' experience with the Internet, and the most common amount of time spent per week using the Internet to communicate was 2 to 4 hours (37%, n = 542).~ Table 1 shows the number of participants per condition.
Design. Participants were randomly assigned to one of four levels of quantity of ostracism: overinclusion, inclusion, partial ostracism, and complete ostracism in a single-factor between-subjects design. Self-esteem served as a predictor variable.
Procedure. The study was conducted on an Internet web site, http:// psyber.psy.unsw.edu.au (no longer active). Data were collected over 15 months. The web site was written in Hypertext Markup Language (HTML). Software was written in PERL---a programming language specifically designed for use with web sites--to collect and store data as well as randomly assign participants to groups and colors to the computergenerated players. Graphics and animations were created in Graphics Interface Format (GIF). On entering the web site, each participant was met by a welcome page. This page introduced the study, announced that the study had been approved by the School of Psychology, University of New South Wales, and emphasized that data collected were confidential. Furthermore, participants were informed that participation was voluntary and that they could discontinue at any time.
The experiment was conducted under the guise of research into "the utility of the computer as a tool in mental visualization." Participants were informed that recent studies found mental visualization of an action or task to be beneficial to real-world performance and that this study evaluated the use of the computer as a tool in aiding mental visualization.
Participants were initially asked to complete a preexperimental questionnaire, which asked for their age group, their gender, their level of education, their current field of employment, whether English was their first language, their amount of experience using the Internet (in years), their average number of hours per week spent communicating via the Internet, and the country from which they were accessing the study. Participants were also asked to indicate their e-mall address. We used the address as an identifier so that data from the preexperimental and postexperimental questionnaires could be combined and to discourage participants from accessing the study more than once. Following the questionnaire, participants completed Rosenberg's (1965) Self-Esteem Scale.
Participants were then given an overview of the experiment. They were told that there would be two other players and that they should all visualize themselves (and the other players) throwing and catching a flying-disc according to the messages that were shown on their screen. In fact, the other "players" were computer generated. Further, participants were informed that they could choose to "quit" at any time and move on to the last part of the study. This quit option was presented after the sixth throw to ensure that the ostracism manipulation was perceived. Thereafter, participants picked one of seven colors to represent themselves in the game. Their color choice was confirmed, and they were informed which colors the other players had chosen (in fact, the computer randomly assigned the other players' colors). This was the only information provided about the other players.
For each turn a message and animation were presented on the screen, detailing what had happened. The message and animation varied according to who threw and who caught the flying-disc as well as whether the throw and the catch were good. The message had the following structure: "[Thrower] threw the flying-disc to [receiver] . It was a good (bad) throw.
[Receiver] caught (did not catch) it." [Thrower] and [receiver] were replaced with the respective player's chosen color in the appropriately colored word. In cases in which the participant was either the thrower or receiver, then "You" (in the participant's chosen color) was placed appropriately in the message. To maintain enough variability to make the interaction interesting, the probability of a good throw or a good catch was set at .9. This was held constant for all players (both the participant and the computer-generated players) in all conditions.
When participants received the flying-disc, they had the choice of whom to throw to next by selecting that player's color. On each of the turns that participants were not in possession of the flying-disc, they were simply notified of what had happened the previous turn and given the option to continue. An algorithm controlled the computer-generated players' throws. The probability that they would throw it to the participant was programmed according to the quantity of ostracism condition to which participants were assigned. The time taken by each of the computer-generated players to make their decision and throw the flying-disc was varied each turn to increase the believability that they were also "real" participants.
Independent variable.
After participants were given a chance to throw once and catch the flying-disc once, they were randomly assigned to one of four conditions that varied in the quantity of ostracism (overinclusion, inclusion, partial ostracism, and complete ostracism). In the overinclusion condition, the probability that participants would be thrown the disc was 67%; in the inclusion condition, 33%; in the partial ostracism condition, 20%; and in the complete ostracism condition, 0%. The game continued indefinitely until participants chose to quit, at which point they proceeded to the postexperimental questionnaire and thought listing option.
Dependent variables. The postexperimental questionnaire assessed all dependent variables. It was presented on web pages in the form of a standard questionnaire, with 9-point scales ranging from 1 (not at all) to 9 (very much), and with radio buttons for them to click to indicate their responses. At the end of each page, they submitted their data, and if all items were not checked, it reminded them to do so before resubmitting. The thought-listing option (described below) was an open-ended box that allowed them to write and submit any thoughts they had about the experiment. We checked the success of quantity of ostracism manipulation by asking participants to gauge the percentage of throws they received. Persistence was measured by counting the number of total turns participants allowed the game to continue before quitting. Persistence in playing was assumed to reflect enjoyment of the game.
The extent to which needs were threatened was assessed with four 9-point questions, ranging from 1 (not at all) to 9 (very much). Belongingness was measured by the question, "How much do you feel you belonged to the group?" meaningful existence by the question, "How true is the statement: 'Life is meaningless'?" control by the question, "How true is the statement: 'I am in control of my life'?" and socially-oriented self-esteem by the question, "To what extent do you think the other participants value you as a person?" The self-esteem question was intentionally different from those items used in the self-esteem scale at the beginning of the experiment and was designed to be conceptually consistent with Leary's (Leary, Haupt, Stransser, & Chokel, 1998; Leary, Tambor, Terdal, & Downs, 1995) notion of self-esteem as a sociometer. Items measuring belongingness, control, and self-esteem were reverse scored such that higher scores for each measure indicated a greater need threat (lowered perception of currently possessing that need).
The following measures were used to assess the aversive impact of ostracism. Mood was assessed with four questions that asked participants to indicate how they felt at that moment. The anchors for the four items, ranging from 1 to 9, were bad-good, sad-happy, tense-relaxed, and rejected-accepted. Intensity of ostracism was measured by two 9-point questions, ranging from 1 (not at all) to 9 (very much so). The first item asked the participant, "To what extent did you feel that you were being ignored or excluded by the other participants?" The second item, which was reverse scored, asked, "To what extent did you feel that you were being noticed or included by the other participants?" Perception of group cohesiveness was assessed with two items, ranging from 1 (not at all) to 9 (very much so), "How much did you like the other players," and "How much did the other players like you?" which were both reverse scored.
Debriefing. After completing all measures, participants were provided an extensive debriefing that outlined the aims of the study and reassured them that the other players were in fact computer generated and were programmed to include or ostracize. They were also provided a link to the experimenter's e-mail address if they had any further questions.
Resul~
Because of the large sample size, we will report as significant only those effects for which p < .01.
Manipulation check. Participants accurately perceived the percentage of throws they received. All participants received one throw of the ball at the onset, so that the percentage of throws received would always be above 0%. A multiple regression analysis (with quantity of ostracism dummy coded) revealed a significant main effect for quantity of ostracism, AR 2 = .474, F(3, 1478) = 449.1, p < .01. Those who were overincluded perceived higher percentages of throws (M = 50%, SD = 19%) than those in the inclusion condition (M = 34%, SD = 13%), F(1, 1484) = 121.7, p < .01. Partially ostracized participants perceived receiving even fewer throws (M = 26%, SD = 14%) than those in the inclusion condition, F(1, 1484) = 42.1, p < .01; and completely ostracized participants reported receiving even fewer throws (M = 12%, SD = 9%) than partially ostracized participants, F(1, 1484) = 66.7, p < .01. Effects of self-esteem on percentage of throws was negligible (AR 2 = .001), and there was no interaction between quantity of ostracism and self-esteem.
We performed a trend analysis to evaluate whether the effects of ostracism on the perceived percentage of received throws were linear, quadratic, or cubic in nature. Because levels of inclusion and ostracism were not equal intervals, we used the frequency of ostracism (0%, 20%, 33%, and 67%) as the predictor instead of ostracism group. The curve estimation procedure involves sequentially testing regression models involving the linear, quadratic, and cubic forms of the multilevel independent variable.
There was a significant linear effect of ostracism on the reported percentage of throws received, (/3 = .76, SE = .05), t(1483) = 14.45, p < .01, as well as a smaller quadratic effect (/3 = -.003, SE = .00007), t(1483) = -3.93, p < .01. There was no significant cubic effect. The R 2 improvement in fit between the linear model (R 2 = .472) and linear and quadratic model (R 2 = .477) was small, suggesting that the linear model alone could reasonably explain the data.
The success of the ostracism manipulation was also revealed through several participants' comments on their experience in thought boxes provided at the end of the questionnaire. One participant wrote, "I visualized us playing on a big open-spaced park, with a small fence surrounding it. I visualized each disc thrower throwing their disc. Mr. Brown appears short; Mr. Green seems lanky. They formed a conspiracy against me. I began to get disinterested when I was not included." Another wrote, "Felt like I was having fun. Then I didn't get the disc back and felt left out, ignored." Still another wrote, "Surely green is trying to appear nice with purple... I assume he 'wants' to please 'her' and disregard my feeling about her!... As I leave I'm somewhat happy their behavior will surely make them guilty when they will notice I went away. As I leave I remember it is quite the same in my real life...and this is the most painful!" Self-esteem scores. Rosenberg's (1965) Self-Esteem Scale was used as a measure of trait self-esteem. The scale comprised 10 items to which participants were asked to agree strongly, agree, disagree, or disagree strongly (M = 1.8, SD = 1.76, with higher scores indicating higher self-esteem). Scores were centered for analyses. Further, an internal consistency estimate of reliability was calculated resulting in a coefficient alpha of .90.
Persistence. The average number of turns played before quitting for the entire sample was 13.17 (SD = 13.16). Multiple regression revealed a significant main effect for quantity of ostracism, AR 2 = .012, F(3, 1478) = 6.2, p < .01, but no effect for self-esteem, AR z = .001, F(1, 1478) = 1.2, ns, or the two-way interaction, AR 2 = .002, F(3, 1478) = 1.1, ns. Post hoc contrasts comparing the mean number of turns played indicated that those in the complete ostracism condition (M = I 1.0 turns, SD = 8.6) quit the game earlier than did those in the no ostracism condition (M = 13.7 turns, SD = 13.9), t(1478) = 2.92, p < .05, and the partial ostracism condition (M = 15.0 turns, SD = 16.2), t(1482) = 4.12, p < .01. There was no difference, however, between persistence in the complete ostracism and the overinclusion condition (M = 12.7 turns, SD = 12.0), t(1478) = 1.70, ns.
There was a small, but significant, linear (13 = .18, SE = .009), t(1483) = 3.65, p < .01, and quadratic (/3 = -.0023, SE = .00066), t(1483) = -3.57, p < .01, effect of quantity of ostracism on persistance (R 2 = .009). There was no significant cubic effect. This pattern of findings suggests that the relationship between quantity of ostracism and persistence was predominantly quadratic in nature. Increasing quantities of ostracism led to greater persistence up through partial ostracism; then persistence dropped for complete ostracism.
Aversive impact. Because analyses revealed similar patterns of results for measures of mood, intensity of ostracism, and perception of group cohesiveness (the intercorrelations between the three sets of measures were sufficiently high, rs ranging from .49 to .53, all ps < .01), we simplified the reporting of these results by creating an aversive impact index. Higher index scores meant participants were more negatively affected (scores ranged from 8 to 72, Mdn = 40). Means and standard deviations for each component, as well as means and standard deviations for all dependent measures, are shown in Table 1 .
A multiple regression revealed main effects for quantity of ostracism, AR 2 = .293, F(3, 1478) = 219.3, p < .01. As shown in Table 1 , planned contrasts confirmed that there were significant differences between each level of quantity of ostracism, such that higher aversive impact was observed for higher quantities of ostracism, ts(1478) = 3.32 to 23.45, all ps < .01. There was also a significant main effect for self-esteem, such that lower selfesteem scores were related to higher levels of aversive impact, AR 2 = .006, F(1, 1478) = 102.3, p < .01. The Quantity of Ostracism x Self-Esteem interaction was not significant, AR 2 = .00, F(3, 1478) = .99, ns.
For aversive impact, there was a significant linear (/3 = -.69, SE = .04), t(1483) = -15.77, p < .01, and quadratic (/3 = .006, SE = .0006), t(1483) = 9.51, p < .01, effect (AR 2 = .29). There was no significant cubic effect. As can be seen in Table 1 , increasing quantities of ostracism led to greater aversive impact.
Mediational analysis involving ostracism, needs threatened, and aversive impact. According to Baron and Kenny (1986) , mediation occurs if the independent variable predicts the dependent variable, the independent variable predicts the mediator, and the mediator predicts the dependent variable controlling for the independent variable in the model. The model proposes that ostracism (the independent variable) can threaten each of four needs (the mediators), which in turn, lead to psychological discomfort in individuals (the dependent variable). The fast requirement was met, such that a regression of the aversive impact index on quantity of ostracism was significant, AR 2 = .30, F(3, 1482) = 206.6, p < .01.
With respect to the second step, only two needs met the required test. Higher levels of quantity of ostracism resulted in lower levels of reported belonging, R 2 = .332, F(3, 1482) = 234.2, p < .01, and self-esteem, R 2 = .097, F(3, 1482) = 53.2, p < .01. However, quantity of ostracism did not affect the levels reported for perceived control, R 2 = .001, F(3, 1482) = .493, p > .1, or meaningful existence, R 2 = .001, F(3, 1482) = .283, p > .1.
For belonging and self-esteem, we then proceeded to the third step. When perceptions of belonging was added to the model, the effect of quantity of ostracism on aversive impact was reduced, AR 2 = .01, F(3, 1481) = 19.8, p < .01. Likewise, when selfesteem was added to the model, it reduced the influence of quantity of ostracism on aversive impact, AR 2 = .14, F(3, 1481) = 139.76, p < .01. Therefore, according to Baron and Kermy's (1986) criteria, perceptions of belonging and self-esteem mediated the impact of ostracism on aversive feelings. Because belongingness and self-esteem were moderately correlated, (r = .59, p < .01), we investigated the extent that belongingness and self-esteem were unique mediators in the relationship between ostracism and aversive impact. We used ostracism and the two mediators in the same regression equation to predict aversive impact. This procedure allowed us to examine the impact of self-esteem while controlling for belongingness and vice versa. The regression analysis revealed that belongingness (/3 = 3.3, SE = .12) and self-esteem (/3 = 1.24, SE = .12) significantly predicted aversive impact (bothps < .001). Thus, they both appear to uniquely contribute to the relationship between ostracism and aversive impact.
Although perceived control and meaningful existence were not influenced by the quantity of ostracism, they independently influenced aversive impact. Regression analyses revealed that perceptions of control threat were positively correlated with aversive impact, R 2 = .009, F(1, 1484) = 77.0, p < .01, as was threatened meaningful existence, R 2 = .032, F(1, 1484) = 49.6, p < .01.
Discussion
The Internet ostracism paradigm was successful in several ways. We drew a large and diverse sample of participants. 2 The ostracism manipulation was perceived accurately and produced the hypothesized negative impact as measured by participants' selfreports. Aversive impact, as measured by negative mood, intensity of ostracism, and low group cohesiveness, increased as ostracism became more complete. These negative consequences were obtained despite the fact that, because participants were accessing the Internet in their own private environments, they were insulated from public embarrassment and ridicule. In fact, they had no idea who the ostracizing sources were and certainly would not be expecting any future contact with them. The sources were as psychologically distant as we could make them. Even the flyingdisc was hypothetical. Nevertheless, targets of ostracism felt excluded; their moods dampened. This result points to the strength and potency of ostracism; it can be felt even in the artificial and minimal social environment that we created over the Internet.
Furthermore, we were able to obtain partial support for our theory of ostracism (Williams, 1997) . As predicted, the mediation analyses were consistent with the proposed mediation between ostracism, decreased feelings of belonging and socially based self-esteem, and aversive impact. This finding suggests that the need for belonging is particularly sensitive to even remote social cues, adding further support to Baumeister and Leary's (1995) claim that the need to belong is fundamental to human motivation. The self-esteem measure, as mentioned, was worded to be consistent with Leary's sociometer hypothesis that self-esteem is an 2 In fact, we found that our experiment was endorsed on a "teaching of psychology" listserv. Although we could not check, we believe this endorsement was responsible for our unexpectedly large sample size; apparendy, many teachers encouraged their students to participate in our experiment.
indicator of attractiveness to others. As such, both measures speak more directly to belonging than to any other particular motive.
We failed to find support for our prediction that ostracism would threaten control and meaningful existence. Other studies using social ostracism (i.e., ostracism by others who are in the presence of the target) have found that both control and meaningful existence are negatively affected (Lawson Williams & Williams, 1998; Williams, Shore, & Grahe, 1998; Williams & Zadro, 1999) . The lack of effects for these two needs in this study may be because they are not as relevant during cyberostracism, or at least during a brief period of cyberostracism. Perhaps the issue of control is less salient when we sit and watch the other players continue their exclusive interaction on the screen as compared with watching them in one's own presence. It is also possible that participants experienced some control even in the ostracism conditions because they had to click the word next to continue the game. Perhaps this technological feature undermined the control threat of ostracism in our study. And, meaningful existence may only be implicated by the feeling of invisibility (the death metaphor) that targets get when others present do not appear to see or hear them. Of the four needs, threats to meaningful existence may be the slowest to engage. It is also possible that because our measures for control and meaningful existence were worded more abstractly (almost as traits), they were less sensitive to momentary changes. Further research is needed to determine which types of ostracism affect which of the four needs.
We also found, as predicted, that perception of ostracism and the aversive impact experienced from it followed a linear trend, increasing with greater levels of ostracism. The more we are ignored and excluded, the more we notice it, and the worse it becomes. Persistence, however, followed a curvilinear path. Participants were more likely to play the game as they went from being overincluded to included to partially ostracized, but when completely ostracized, they quit sooner. Perhaps this can best be understood in behavioral terms: Partial ostracism, like partial reinforcement, may increase persistence; but when all reinforcement is removed, extinction follows.
Two additional findings emerged in this experiment. First, although both overinclusion and ostracism may make targets feel conspicuous, our results indicated that overinclusion was not aversive, whereas ostracism was. Being overincluded, however, was not a more positive experience than being equally included. Second, we explored the effect of trait self-esteem on perceptions of and reactions to ostracism. We predicted individuals with lower levels of self-esteem would be particularly sensitive to ostracism. Consistent with this prediction, we found that self-esteem was positively correlated with estimates of number of throws received, and negatively correlated with aversive impact.
We did not, however, find the interaction between self-esteem and quantity of ostracism that might have been expected on the basis of research by Nezlek et al. (1997) . They found that individuals who were either low in self-esteem or high in depression were more sensitive to signals of rejection. Of course, there may be other important psychological differences between being rejected but not ignored (as was done by Nezlek et al.) and being ignored and excluded throughout the interaction (as we did). Consistent with our finding, Leary, Haupt, Strausser, and Chokel (1998) reported that trait self-esteem did not moderate participants' reactions to interpersonal rejection.
Overall, the results of Experiment 1 were quite encouraging: The Internet ostracism paradigm was successful in producing feelings of ostracism, and we found partial support for the model's theoretical predictions. Still, does the impact of cyberostracism as manipulated through a virtual toss game affect more than selfreports? In Experiment 2, we went beyond self-report measures and examined specific behavioral effects predicted by the model.
Experiment 2
In 1951, Schachter (1951) found that after attempts to change the view of a nonconformist in the group failed, the group chose to reject and exclude the nonconformist. Later, in his influential book
The Psychology of Affiliation, Schachter (1959) signaled his intention to conduct experiments examining the effects of social deprivation on conformity. He never completed this research because he faced numerous logistical and ethical difficulties when he attempted to physically isolate participants. Research on social, and now cyber, ostracism indicates, however, that it is not necessary to physically isolate individuals to make them feel excluded and rejected. If nonconformity can result in ostracism, might not ostracism encourage individuals to conform as a means to refortify their sense of belonging?
In Experiment 1, we showed that ostracism deprived targets of a sense of belonging, which, in turn, led to reports of worsened mood, feelings of exclusion, and perceptions of low group cohesion. Baumeister and Leary (1995) argued that the need to belong, defined as frequent, affectively pleasant, and stable interactions with a few others, is a powerful and extremely pervasive human motivation. They reviewed many studies that showed a linkage between the absence of affiliation and a variety of physical and psychological illnesses, including depression, anxiety, loneliness, stress, and relationship problems. Baumeister and Tice (1990) postulated that human beings function to minimize social exclusion by engaging in achievement-oriented behaviors (demonstrating their ability and willingness to contribute to the group) as well as by accommodating to group standards. One way to accommodate to group standards is to conform to group judgments.
According to Williams's (1997) model of ostracism, targets' reactions to short-term ostracism involve the desire to fortify needs that were threatened or deprived. Because cyberostracism reduced participants' sense of belonging in Experiment 1, they should desire to reestablish bonds with other individuals. Therefore, by arranging the experimental task such that participants have the opportunity to make perceptual judgments following the unanimously incorrect judgments of five other individuals, we hypothesize that, compared with individuals who were previously included, targets of ostracism will be more likely to conform to the group norm.
We also examined whether the behavioral consequences of ostracism are greater if psychological ties between the targets and the sources are stronger. In this study, we manipulate the target's strength of ties with the sources by placing participants in triads consisting of two other in-group members or two other out-group members. We hypothesized that targets of ostracism by ingroup members will conform more than targets of ostracism by out-group members. We base this hypothesis on research from social identity theory and from an attributional analysis.
First, feelings of belonging should be most threatened by desirable others. According to social identity theory and selfcategorization theory (Hogg & Abrams, 1988; Tajfel & Turner, 1986; Turner, Hogg, Oakes, Reicber, & Wetherell, 1987) , social influence results from a process of self-categorization, whereby individuals perceive themselves as group members and thus desire to possess the same characteristics and attitudes as other in-group members. In support of this, Reicher (1984) found that individuals endorsed attitudes that showed greater conformity to their own group norm than to an out-group norm during a discussion on the topic of vivisection. This effect emerged despite the fact that the only distinction between the two groups was the color of their overalls and masks. More recently, Mackie, Gastardo-Conaco and Skelly (1992) found that whereas prior knowledge of the in-group position produced acceptance of the in-group position regardless of the message quality (i.e., even for nonmembership-relevant messages), messages from an out-group source produced almost no attitude change.
From an attributional standpoint, self-blaming attributions should be greatest when individuals are ostracized by in-group members. When ostracized by out-group members, targets may easily diffuse the negative impact of ostracism through the use of external, group-level attributions (e.g., "They are not throwing me the ball because of something about them, or because I am not in their group"). Ostracism by in-group members should be less easily attributable to differences in group membership, resulting in more internal self-blaming attributions (e.g., "They are not throwing me the ball because of something about me personally"), which should have greater aversive impact on targets.
For exploratory purposes, we also added a mixed-group condition, comprised of 1 in-group and 1 out-group member. We believe that ostracism by a mixed-group will be threatening, although to our knowledge there are no studies examining mixed-group influence. When ostracized by a mixed-group, targets may be less likely to attribute the ostracism to group membership, because even the in-group member is excluding them. Perceptions of betrayal by the in-group member may also be particularly keen, and the reason for being ostracized becomes very ambiguous. Therefore, targets may be led to make more internal, self-blaming attributions for the ostracism (e.g., "I am such a loser that my in-group member is choosing to conspire with the out-group member.") Our prediction then, is simply that ostracism by a mixedgroup will be as threatening and unpleasant as ostracism by ingroup members.
In Experiment 2, we modified the flying-disc paradigm with the creation of a "cyberball" game for the induction of ostracism. Aside from changing the name and shape of the tossed object, the game differed from the flying-disc game in several ways. First, we increased the level of animation of the tossing game to increase psychological engagement in the game. Second, we retained only two levels of the ostracism manipulation: inclusion and complete ostracism. Third, we chose not to allow participants to continue the game as long as they wished, because it did not appear to add any value to the analysis and it created different ostracism experiences for different participants. Thus, all cyberball participants played the game for 10 tunas, the first 3 of which were standardized as per Experiment 1. Finally, on-line "bubble thoughts" were added so that participants could enter their thoughts about the experience while it was happening.
After engaging in the cyberball game, participants were asked to respond to several perceptual comparisons that had previously been shown to be sensitive to conformity measures (Nemeth, 1986) after viewing the responses of five other (ostensible) people with whom they were performing the perception task. We felt that regrouping participants with new members would provide a stronger test of the hypothesis: If ostracism increases the need to belong, it should increase conformity, even with a new group of individuals. Conformity was measured on the critical trials in which the others gave unanimously incorrect responses.
Two groups of computer users (PC and Macintosh) were chosen as grouping categories for the purpose of the in-group/out-group manipulation. Because the actual differences between PC and Macintosh (Mac) platforms are relatively negligible at this point in time, we believed this in-group/out-group distinction to be an excellent (but admittedly stronger) real-world analogy to typical laboratory studies on minimal group effects (Tajfel, 1970) , in which arbitrary assignment to groups induces in-group favoritism. 3
Method
Participants. There were 501 users ~vho initially accessed the Internet site, but 270 did not complete the experiment. Almost all of these individuals logged off during the introductory phases of the experiment or within the first three throws in the cyberball game. This high rate of withdrawal is a concern, and may be one unavoidable drawback of on-line research. We feel that the large dropout rate may have been because of the lengthy time lags and technical incompatibilities that on-line users faced. The Java scripts imbedded in the program that allowed more sophisticated animations increased the time for the pages to appear and may not have been accommodated by older versions of Internet browsers. Therefore, the final sample completing the experiment consisted of 231 participants. Eighteen of them were correctly suspicious about the purpose of the study and were removed from analyses. The final sample consisted of 213 participants; 87% were PC users, and 13% were Mac users. Fourteen different countries were reported as the location of access to the study, with the majority of participants accessing the study from the United States (59%) and Australia (32%). The overall sample consisted of 33% males (n = 70) and 67% females (n = 143); the modal age range was between 19 and 25 years (62%). Table 2 shows the number of participants per condition.
Design. Participants were randomly assigned (through the use of a PERL script) to a 3 (group membership: in-group, out-group, or mixedgroup) × 2 (ostracism manipulation: inclusion or ostracism) betweensubjects factorial design. Forty-four of the participants were also randomly assigned to one of two control groups. The first control group (N = 24) allowed us to determine how likely it was that individuals would make the wrong judgments on the perceptual task without any peer influence. Participants randomly assigned to this condition were sent directly to the 3 Controversy exists and persists, both on-line and off-line, regarding whether PC or Mac is the more superior computer platform (Schlack, 1995) . Despite the numerous articles documenting the increasing similarities between the two dominant types of computer in the present computer market, a simple on-line search using the AltaVista search engine yields 784 matches to anti-PC and 1,008 to anti-Mac web sites. Some of these sites are specifically designed to degrade or mock the computer of the rival make. The severity of the intergroup conflict between PC and Mac users reaches the extent to which generalizations are made of the personality traits of the two groups of computer users. For example, "unlike PC owners, Mac users are pioneers, a temperament suited to the vast frontier of on-line potential" (Mello, 1995) and "M.A.C. stands for Morons At Computers." a Actual percentage of throws was 40% in the inclusion condition and 20% in the ostracism condition (i.e., first two throws).
perceptual judgment pages. None of these participants made any errors. The second control group (N = 20) was a conformity-pressures-only condition in which participants were randomly assigned directly to the group perception task (described below) without first having been ostracized or included. If ostracism produced more conformity than inclusion, this condition was used to determine whether ostracism increased conformity or inclusion decreased it.
Procedure. The study was conducted on an Internet web site, http:// psyber.psy.unsw.edu.au/cyberball (no longer active). Data were collected over 5 months. Programming was the same as in Experiment 1 except that graphics software CorelDRAW and Corel PHOTO-PAINT were used for graphics and animations were created using GIF Animator. Also, JAVAScript Applets were used in the control of timing between computergenerated responses and the duration of display of the perceptual stimuli. Participants were guided through the experiment as they were in Experiment 1. They read a description of the experiment and were given the experimenter's e-mail address to contact for further information. After participants provided consent, they answered some preliminary questions, then they moved on to the cyberball game, followed by the perception task and a few postexperimental questions. Finally, they were provided with a full debriefing and given another chance to contact the experimenter.
The purpose of the experiment was described as comparing perceptual abilities of PC versus Mac users. Participants were informed that they would be interacting with other users who were simultaneously logged onto the study. Emphasis was placed on having participants mentally visualize the tossing of a ball between players, as this would help them in the subsequent perception task, which they would be performing later in the experiment.
Participants were requested to fill out a preexperimental questionnaire similar to the one used in Experiment 1. Instead of filling out a self-esteem scale, they were asked to specify which type of computer they used and to write brief descriptions of average PC users and average Mac users. These descriptions also served as a manipulation check to determine whether participants made more positive comments about those who used the same type of computer as they did.
The cyberball game was similar to the flying-disc game, except that the throwers were depicted as animated characters throwing a ball with the Greek letter Psi (xlt) on it. After group membership was manipulated, participants proceeded to play the game in a similar fashion to Experiment 1 except that, for everyone, the game lasted for 10 ball tosses with no option to quit.
After the cyberball game, participants moved onto the second part of the study, which involved a perception task. Participants were instructed to click on a rotating wheel on the screen to determine which respondent number they were assigned. The wheel always stopped at the No. 6 position and, thus, all participants were ostensibly randomly assigned to be the sixth person in a new six-person group that would be asked to make judgments on six perceptual comparisons. An overview of the task was then given together with an example. For each trial, a simple geometric figure (like a triangle) appeared on the screen for 5 s, after which it disappeared, followed by six complex figures that were displayed on the screen for 5 s. The geometric figure was embedded in one of the six complex figures, and participants were instructed to identify the correct figure from the six by clicking on the appropriate button. While waiting for their turn to respond, other users' responses appeared sequentially on participants' screen. When "Respondent Number 6" appeared on the screen, participants were prompted to enter their response. Trials 1 and 2 were designed to be easier than the ones that followed to familiarize participants with the demands of the task. Trials 3, 4, and 6 were the critical trials in which the computer was preprogrammed to display unanimously incorrect responses by the other five users. On the other trials, the other members were programmed to make unanimously correct responses.
Independent Variables
Strength of group ties manipulation. Through random assignment, participants were told prior to playing the cyberball game that the other two players were PC users, Mac users, or one of each. For PC users, this would create in-group, out-group, and mixed-group conditions, respectively; for Mac users, this would create out-group, in-group, and mixed-group conditions, respectively.
Ostracism manipulation. The first three throws were held constant for all conditions. The game always started off with participants in possession of the ball, and every player was given the chance to throw and catch the ball once. On the fourth throw, participants were once again in possession of the ball and had the chance to throw it to either of the two computer players. From the fifth throw onwards, participants were randomly assigned by a predetermined algorithm to either be included or ostracized. Those in the inclusion condition continued to receive the ball for a third of the throws, whereas those in the ostracism condition were not thrown the ball again.
Dependent Variables
Conformity. The primary dependent variable was conformity, which we operationally defined in two ways. First, because participants could conform between 0 and 3 times, we calculated the mean percentage of times participants conformed per condition (0%, 33%, 67%, and 100%). Second, to report conformity similarly to how Asch's (1956) results are usually discussed, we also operationally defined conformity as the percentage of participants who conformed to the unanimous incorrect judgments at least once.
Thought bubbles. A thought bubble appeared on every turn, allowing participants to enter any thoughts they had during that part of the game. We had hoped that we could use the content of these bubbles to code for attributions.
Postexperimental questions. Participants filled in a postexperimental questionnaire that measured manipulation checks and belonging. Manipulation checks included perceptions of throws received (participants indicated this by typing in their response), with participants indicating on a selection menu whether their copartners were using a Mac, or PC, or one of each. Belonging was assessed with a single item, with participants rating the extent to which they felt a sense of belonging with their copartners on a 9-point scale ranging from 1 (not at all) to 9 (very much). To respond to this item, participants clicked the appropriate radio button.
Debriefing. After they completed the experiment, the next page provided an extensive debriefing about the ostracism manipulations, the computer-generated partners, and the conformity ruse. They were given references of articles to read about ostracism, social identity, and conformity, and were also given the experimenter's e-mall address to click if they had any further questions or concerns. Several participants contacted the experimenter to ask questions, which were answered immediately. Most comments involved an interest in either the topic or on-line research; no postexperimental distress was detected.
Results
Manipulation checks. The manipulations were generally successful. For the ostracism-inclusion manipulation, a 2 × 3 ANOVA revealed that participants in the inclusion condition reported receiving a higher percentage of throws (M = 39%, SD = 15.1) than those in the ostracism condition (M = 21%, SD = 13.4), F(1, 163) = 63.2, p < .05. There was also a main effect for group membership, F(2, 163) = 3.35, p < .05, and an interaction between the two variables, F(2, 163) = 3.10, p < .05. As shown in Table 2 , the nature of these last two effects can best be described by the fact that, across all (but one) conditions, participants were fairly accurate in their percentage estimates of receiving the ball. Those who were ostracized by in-group members, however, deviated significantly from this pattern by overestimating how often they had possession of the ball. This observation was supported by a series of Bonferroni-protected post hoc tests on the three ostracism conditions and the three inclusion conditions. Within the included groups, there were no differences between any of the group membership conditions (all ps > .5). But, within the ostracism groups, in-group differed from the other two conditions (mean difference from out-group = 11.1, SE = 3.96, p < .05; mean difference from mixed-group = 13.07, SE = 4.46, p < .05), whereas the other two did not differ from each other (p > .5). It might appear that we unsuccessfully manipulated ostracism for in-group participants. However, as we shall see, analysis of their conformity scores suggests otherwise.
We will return to this paradox in the Discussion.
To assess whether participants attended correctly to the group membership manipulation, they were asked to indicate whether they played the cyberbaU game with two other PC users, two other Mac users, or one of each. This manipulation was successful in that most (82%) of the participants recalled correctly the types of computers used by the other two members of their cyberbaU triad. Participants who failed to correctly perceive the composition of their cyberball triad were distributed similarly across conditions.
To gauge the success of our choice of group categorization, we coded the descriptions that participants wrote regarding the typical PC and Mac users. Presumably, descriptions of prototypical ingroup members (i.e., typical PC users for PC participants and typical Mac users for Mac participants) should be more favorable than descriptions for prototypical out-group members. The third author coded participants' descriptions (blindly to condition) according to their negativity, such that 0 represented a negative description, 1 represented a neutral description, and 2 represented a positive description. Eighty-nine percent of the participants typed in a description for the average PC user, whereas 87% typed in a description for the average Mac user (which explains the differences in the degrees of freedom). A 2 (PC or Mac) X 2 (PCdescription or Mac-description) mixed ANOVA (with description as a within-subjects factor) revealed a significant interaction, such that PC participants described PC users more positively Conformity. Conformity was measured in two ways: as a mean percentage of items to which participants conformed and as a percentage of participants who conformed at least once. Both analyses resulted in similar patterns, so for the sake of brevity we will report the results of the mean percentage of items to which participants conformed (both measures are presented in Table 2 ).
Overall, cyberball participants conformed to an average of 23% of the incorrect unanimous judgments. As predicted, a 2 × 3 ANOVA revealed that ostracized participants conformed more (M = 27%, SD = 30%) than did included participants (M = 18%, SD = 28%), F(1,163) = 4.01,p < .05. There was no main effect for group membership, F(2, 163) = .15, ns; nor was there any interaction between ostracism-inclusion and group membership, F(2, 163) = .16, ns.
Belonging. In the postexperimental questionnaire, we asked participants, "Generally, how much of a sense of belongingness did you feel you had with the other people in your ball tossing group?" Participants gave responses on a 9-point scale ranging from 1 (none at all) to 9 (very high). A 2 × 3 ANOVA revealed a significant main effect for the ostracism manipulation such that ostracized participants reported lower feelings of belonging (M = 3.11, SD = 2.07) than did included participants (M = 4.65, SD = 2.62), F(1,163) = 14.4,p < .01. The main effect for group membership was not significant, F(2, 163) = .09, ns. The Group Membership × Ostracism interaction was significant, F(2, 163) = 3.94, p < .03. As shown in Table 2 , post hoc tests revealed that participants who were ostracized by either the out-group or the mixed-group reported lower belonging than their included counterparts (mean difference = 2.3, SE = .60; mean difference = 2.1, SE = .67, ps < .01, respectively), whereas participants who were ostracized by in-group members reported similar levels of belonging to those who were included by in-group members (mean difference = -.09, SE = .70, p > .20). 4 Bubble-thoughts. Although 90% of the participants listed thoughts in at least one thought bubble during the cyberball game, very few dealt with attributions. Most thoughts were comments on the quality of the web site or were entirely unrelated to the experiment. Therefore, analyses could not be conducted. Some interesting comments were offered by the few who chose to write introspectively. These include, "If Mac throws it to me, maybe I can keep the ball between us PC users" (a future source of ostracism), "I am here, feeling rather dejected!...I am starting to feel left out...I would like to have another turn...getting a little angry that I'm not being included...maybe I will just leave and let the two of them play," "I wish these guys would throw me the ball for once...I wonder if they like me...I wonder if I did something wrong?" "Why are they only throwing to each other?...okay, this is getting irritating," "I feel bad, PC1 & Macl are leaving me out of the ball throwing...I want to play with the ball...No one likes me...I feel really rejected and sad," and "They are ignoring me...I don't want to play any more."
Discussion
Our first goal was to go beyond the self-report measures obtained in Experiment 1 by examining whether cyberostracism would also increase targets' likelihood to conform. Rather than giving targets the opportunity to conform to (or deviate from) the ostracizing group, we tested their likelihood of conforming to a new group that they would have no particular reason to impress or offend. The results supported the hypothesis. Not only did targets of ostracism report lower levels of belonging (as they did in Experiment 1), but they were also more likely to conform to the unanimous incorrect judgments of a new group. Thus, consistent with our theory, individuals reacted to a short-term episode of ostracism by refortifying the need that was threatened--belonging-by conforming to a new group. Participants who were included were not different in their levels of conformity compared with those who had not participated in the ball-toss game. It was conceivable that inclusion could have decreased conformity, because these individuals had already experienced sufficient inclusion to remove any attractiveness associated with conforming to another group. Perhaps inclusion was expected in a triadic ball toss, so being included in one was not especially noteworthy. In other circumstances, it might have been reasonable to expect included participants to have increased their levels of conformity, but we believe this would have only made sense if the subsequent perception task had been performed with the group that had included them.
These findings also lend support to the notion that ostracism serves to promote normative behaviors in the targets (Gruter & Masters, 1986) . At an evolutionary level, Gruter and Masters (1986) argued that the use of ostracism is adaptive because it maintains the cohesiveness of the group, either by removing the deviant member(s) or by bringing deviant members back into the fold. The results are also consistent with Schachter's (1959) speculations that isolation will increase affiliative tendencies. Additionally, research by Latan6 and his colleagues (Latanr, Nesbitt, Eckman, & Rodin, 1972; Latan6 & Steele, 1975) found that isolated rats were more attracted to and affiliative with other rats. The results of this study provide suggestive evidence that ostracism is a process that works similarly across species.
We also examined whether the relation between participants and their sources affected their perceptions of exclusion, sense of belonging, and subsequent conformity. We predicted that participants who were ostracized by out-group members would be less affected than those who were ostracized by in-group members. The results were mixed in this regard, with respect to self-report measures compared with our measures of conformity.
First, our measure of perceived exclusion was intended to be a manipulation check, and participants in five of the six cyberball conditions reported accurately on this question. The sole exception was the in-group--ostracism condition, in which participants reported receiving the ball about as often (29%) as would be expected if they were equally included (33%), when in fact they only received the ball 20% of the time. This same peculiar pattern emerged for reported belonging. Ostracized individuals felt less belonging than those who were included, except for the participants who were ostracized by in-group members. These individuals reported feeling just as much belonging as did included participants. These two similar patterns of data, on first inspection, would lead us to conclude that the in-group-ostracism condition was unsuccessfully manipulated. Yet, these same participants conformed to the group norms more than did those who were included. The inconsistency between the conformity results on the one hand, and the inclusion and belonging measures on the other hand, suggests that participants who were ostracized by in-group members were affected by the ostracism but did not want to admit it, to us or maybe even to themselves. It is also possible that by simply being categorized in an in-group, participants felt more included, which may have reduced perceptions of intragroup distinctions, as suggested by our belongingness data.
For conformity, we did not find a significant interaction between inclusion-ostracism and in-group/out-group. According to social identity theory, we would have expected that individuals ostracized by in-group members would have been more threatened, and hence would have conformed more, than individuals ostracized by out-group members. When the operational definition for confor-4 The belonging measure was taken after the opportunity to conform. Therefore, belonging should not mediate conformity in the way that it mediated aversive impact in Experiment 1. Two of Baron and Kenny's (1986) three criteria were satisfied: The independent variable, ostracism, significantly affected the proposed mediator, belonging; and ostracism significantly affected the dependent variable, conformity. However, a regression analysis of the effects of belonging on conformity was not significant, F(1, 167) = .34, ns. Hence, belonging failed to be a mediator according to Baron and Kenny's definition. mity was mean percentage of trials to which participants conformed, the pattern of results was in the predicted direction (see Table 2 ). When we operationally defined conformity as the percentage of participants who conformed at least once, the pattern was then such that participants ostracized by in-group or out-group members showed similar percentages of conformity. Thus, regardless of how conformity was operationally defined, being ostracized by out-group members was just as effective in producing conformity as being ostracized by in-group members. Perhaps ostracism by anyone is sufficiendy aversive to trigger efforts to increase one's belongingness status, especially to a new group. Had we examined how likely participants would have been to conform to those who ostracized them instead of how likely they were to conform to a new, unfamiliar group, perhaps the social identity prediction would have been supported.
Finally, we examined the effects of being ostracized by a mixedgroup dyad composed of one in-group and one out-group member. This was exploratory, as we had no theoretical foundation to make specific predictions. The mixed-group participants accurately reported the level of exclusion, reported lower levels of belonging when ostracized, and had high levels of conformity. Perhaps as long as there are out-group members in the ostracizing group, targets of that ostracism are less likely to distort or disguise what actually happened. These results warrant further research into reactions to mixed-groups.
General Discussion
Ostracism has been shown to be a powerful and effective strategy for those who use it. Until now, the deleterious effects on targets have been observed when the sources of ostracism are physically present with the target--what we call social ostracism. In the two experiments reported here, we have demonstrated that the impact of ostracism is so powerful that it can even be felt when two ostensible sources ignore and exclude individuals over the Intemet. When participants were cyberostracized, their sense of belonging and inclusionary status was reduced. This, in turn, worsened their mood and increased their feelings of exclusion, and in Study 2, cyberostracism increased participants' likelihood to conform. It is rather astounding that despite the fact that our participants did not know, could not see, could not communicate with, and were not anticipating future interaction with "virtual others," they felt ostracized when these others neglected to throw them a virtual disc or ball.
On the one hand, we found in Experiment 1 that ostracism was just a s debilitating to high as to low self-esteem individuals, and in Experiment 2 we found that ostracism increased conformity regardless of whether the ostracizers were in-group members or not. Apparently, ostracism was powerful enough to overwhelm these typically potent personality and situational variables. On the other hand, the pattern of results in Experiment 2 suggests that perhaps with stronger manipulations of group identification or greater experimental control to reduce variability, identification with the ostracizing group may result in stronger effects.
Our results provided further support for the theoretical predictions derived from Williams's (1997) model of ostracism. Ostracism was hypothesized to threaten targets' fundamental needs, including belonging, self-esteem, control, and meaningful existence. With our Internet paradigm, we found evidence that cyberostracism negatively affected feelings of belonging and selfesteem, but we found no impact on reports of control or meaningful existence. Furthermore, the model predicts that when fundamental needs are threatened by short-term ostracism, targets will try to repair, regain, or fortify these threatened needs. Hence, because belonging was threatened in Experiment 1, we predicted and found that targets of ostracism would attempt to regain a sense of belonging by conforming to a new group when the opportunity arose.
Internet Methodology
We were also encouraged in using the Internet to conduct social psychological research. Much of the procedure followed traditional laboratory methods: We used random assignment to allocate participants to the various conditions in our experiments, provided a brief description of the study, gave participants the opportunity to contact the researchers, and allowed them to give informed consent. They were then provided with a convincing cover story, and we were able to collect demographic and individual difference information. After the experimental trials, participants answered manipulation check questions and other dependent variables (both scales and open-ended questions). Finally, they were debriefed and given another opportunity to contact the researchers. Not only did we gain the kind of data that we would normally get in a laboratory study, we were able to access large samples, whose diversity in age, occupation, and country location far exceeded that which we normally get using our introductory psychology pools.
Collecting data over the Internet does present unique problems. We cannot be certain that the participants were who they claimed to be. They may also have given inaccurate personality information. However, Internet participants may be less concerned with social desirability than participants who we meet face-to-face, because they may be less concerned with evaluation. Another potential problem is that individual participants could have participated in our study more than once. If participants used their real e-mail addresses, we were able to check for multiple access (there were only a few instances of repeated access, and these were primarily participants whose computers disconnected before they could finish). But it was possible for participants to give false e-mail addresses. Although this is a potential problem, we wonder, with all the potentially interesting sites on the Internet, if participants are really likely to spend the time (and expense) to participate over and over again.
A more serious problem is that we had exceptionally high dropout rates, especially in Experiment 2. This suggests that the results may have been due to self-selection, such that only the types of people who would continue on with the experiment would give this pattern of results. It is just as plausible, however, that individuals who were most bothered by the ostracism would have dropped out, thus, making our findings of reactions to ostracism more conservative.
Finally, experimenters cannot control the conditions in which participants partake in Internet research. Whereas one participant may be alone in a quiet office during his or her lunch break, another may be at a public access terminal in a crowded and noisy Internet caf6. In this regard, Internet research is a bit more like field research, in which large numbers of potential participants might offset the noise in the data. Finally, regarding ethics, al-though Internet research can provide written debriefing with handy links to the researchers' e-mail addresses, debriefing may be more effective if the researchers can see participants' faces and respond to their nonverbal behaviors (Cooper, 1998) .
Summary
The Internet ostracism paradigm is similar in some ways to Asch's (1956) conformity, Tajfel's (1970) minimal group, and Milgram's (1974) obedience paradigms. In these classic studies, the researchers anticipated that they were developing baseline conditions that would likely not result in significant impact on their participants' behaviors. They were all surprised that, even in their baseline conditions, people conformed to clearly wrong answers, developed senses of "we and they," and obeyed authority figures to the point of hurting someone. We initially set out to develop a minimal ostracism paradigm, perhaps so minimal as to have no effects at all. From that baseline condition, we anticipated adding factors that were necessary for ostracism to produce the predicted effects. Indeed, our colleagues were quite skeptical that we would find anything to report at all. Instead, we found that people were so sensitive to being ignored and rejected that they showed negative reactions even in our baseline conditions. Perhaps, as with the impact of unanimous others, minimal groups, and legitimate authorities, ostracism may be an exceptionally potent form of social influence.
We have argued that short-term ostracism results in fortification of the threatened needs. In contrast, we predict that for long-term ostracism, targets will internalize the threatened needs, resulting in feelings of depression, alienation, helplessness, and worthlessness. In structured interviews with long-term sources and targets of the silent treatment (Williams & Zadro, 1999) , one participant divulged to us that she was engaged in a "master-slave" relationship with a man over the Internet. Despite her willingness to comply with a variety of self-debasing requests, the worst thing that her master did to her was to give her the silent treatment over their private chatroom, with monosyllabic answers to the slave's inquiries soon leading to no responses whatsoever. She said her selfesteem plummeted as a result of his continuous use of this cyber silent treatment. As was shown by Kraut et al. (1998) , feelings of loneliness and depression are a possible outcome of continued Internet usage. As our global society moves closer to worldwide use of the Internet, opportunities for exacerbating these feelings through real or perceived ostracism clearly exist and demand our attention.
